Objectives-To measure the attendance and compliance rates in oral mucosal screening (OMS) oVered as part of a general health screen (GHS) undertaken as an organised programme in Japan. Methods-In 1996, all adults over the age of 40 years resident in Tokoname City were invited by letter to attend a free GHS annually, conducted by the municipal cooperation and the medical and dental societies of Tokoname City. In the later years only those who attended in 1996 were reinvited. Females aged less than 39 years were also allowed to attend if they wished to participate in the GHS. The GHS consisted of completion of a self administered questionnaire to identify past and current illnesses and any medications used by the screened population coupled with a routine physical check, chest x ray, ECG, and blood and urine examination. The GHS was programmed annually during the years 1996 to 1998. All those attending the GHS were invited to participate in an OMS conducted under the same roof by a visiting dentist (n=37). A referral pathway was established for screen positives requiring follow up. Results-A total of 19 305 subjects (5955 males, 13 350 females; mean age 59.2 years; 7033 in 1996, 6289 in 1997, and 5983 in 1998) attended the GHS. Of those who attended the GHS, 19 056 (98.7%) attended the OMS (1.3% refused). This rate was fairly constant over the three years. Excluding repeat examinations, new cases recruited for OMS over the three years were 8723. Of those participating in OMS, 4269 (60.7%) attended all three years. In the cohorts examined, screening dentists recorded oral mucosal lesions in 5.4% in 1996, in 4.0% in 1997, and in 2.6% in 1998. Overall, this amounted to a positive detection rate of 4.1%, or 4.9% excluding repeat examinations. A higher prevalence of oral pre-cancer was recorded among male smokers. Conclusions-The overall results suggest that although compliance with attending a free GHS was low (26.2%) among Japanese subjects over 40 years of age, of those who complied 74-76% reattended annually. Hence a satisfactory participation rate can be obtained in Japan for OMS when this is coupled to a GHS conducted at the same visit.
The incidence of oral and pharyngeal cancer (ICD10:00-14, thus including the nasopharynx and major salivary glands) in Japan in 1992 was estimated to be 4333 (7.2 per 100 000) for males and 2010 (3.2 per 100 000) for females. 1 The mortality for this site in 1994 was 4099, accounting for 1.56% of all cancer deaths (n=263 022) reported that year; 2980 (1.87%) for males and 1119 (1.08%) for females. 1 The age standardised mortality rates for oral cancer among males increased from 1950 to the early 1990s. 2 3 For this reason early detection and the need for public awareness on oral cancer in the adult population is being encouraged. Mass screening for oral cancer and precancer as part of general health screening was initially reported by Axell in 1976 in Sweden 4 but has not been implemented in any western industrialised country to our knowledge. Nordic countries have also reported successful programmes for other body sites which have led to a reduction in cancer incidence in later years. 5 Since 1986, in the Aichi prefecture in Japan, we have undertaken an annual screening programme by invitation for the detection of oral mucosal lesions, especially oral cancer and precancer, as part of a general health screen (GHS). Initially this programme was designed for 60 year olds. 6 Compliance with attendance for health screening in this age group was found to be poor. 6 7 This was particularly due to older residents finding it diYcult to access the screening facilities in the city centre. From 1996 we refined the criteria by lowering the age of attendance to residents aged 40 years and over.
The aim of this study was to measure the attendance and compliance rates for oral mucosal screening (OMS) when oVered as an integral part of the GHS from 1996 to 1998, undertaken as an organised programme in Tokoname City, Aichi prefecture, Japan, under revised criteria. We describe here the structure of the Tokoname City screening programme and the demographics of screen detected subjects by age and sex, smoking and alcohol habits, and the profile of oral mucosal lesions reported by the screening dentists.
Material and methods
The population of Tokoname City comprised 52 058 residents in 1996. The target population for GHS of residents over 40 years of age was 26 856 (males 48%, females 52%), about half of the total population in 1996. All those selected for screening were personally invited by letter to attend a free GHS, conducted annually by the municipal cooperation and the medical and dental societies of Tokoname City. Major industrial workers who may receive screening at their work place were not invited but allowed to attend the free GHS if they wished. In the years 1997 and 1998, females aged 20-39 years were also allowed to attend if they wished to participate in the GHS. For the convenience of the attendees, those living far from the city health centre were provided with free bus transport.
The structure of our annual screening programme was as follows. Notification by mail and invitations to attend the GHS and OMS to the eligible population by the municipal government was done in July of each year. All examiners for OMS were trained one week prior to screening. Educational material consisted of a manual and a slide show prepared according to the WHO guidelines. 8 Standardisation and teaching of examiners were performed as described previously. 6 GHS and OMS were carried out in the city health centre for three days a week on Monday, Wednesday, and Friday from September to November in 1996 and 1997. In 1998 this schedule was programmed daily for 16 consecutive days during the month of September. Approximately 250 subjects were invited to attend on each day of the examination. OMS was scheduled to take place immediately after the GHS on the same visit.
The personnel for the GHS comprised physicians and clinical laboratory specialists. The OMS was performed by postgraduate clinical dental residents (PGDRs; n=17), general dental practitioners (GDPs; n=15), and hospital dentists (HD; n=5). The activity of the screening group was facilitated by attending municipal staV and oral hygienists acting as recorders. Two to three dentists were present on each day of screening. The GHS commenced with completion of a self administered questionnaire to identify past and current illnesses and any medications taken by subjects. The medical history form completed by the participants listed 19 diseases on which attendants ticked a maximum of three or indicated they were disease free. This was followed by routine physical measurements, measurement of blood pressure, chest x ray, eye test, hearing test, ECG and urine, and routine blood and biochemical examinations. OMS was undertaken with the subject seated, with illumination provided by a headlamp. Two mouth mirrors were used for tissue retraction. The screen was recorded as positive for oral cancer or precancer if the examiner observed a mucosal lesion consistent with any clinical features of a carcinoma, leukoplakia, erythroplakia, or lichen planus. Any other mucosal lesions detected were listed under "other" category. If reexamination and/or treatment were required, this was arranged immediately by referral to one of three nearby dental institutions. Patients with oral lesions needing further observation only were encouraged to reattend screening at the municipal centre in the following year.
Attendance and compliance rates for the GHS and OMS were tabulated and analysed statistically by 2 test or Fisher's exact test. Statistical significance was considered if p values were less than 0.05. Demographics of the screened subjects with or without oral mucosal lesions by age and sex, and by smoking and alcohol habits were also analysed.
Results
The total number of invitations sent out for the GHS was 47 513 in all three years. In 1996, among 26 856 invitees (male 47.9%, female 52.1%) 7033 subjects (26.2%) attended for the GHS. Age and sex distributions of the subjects attending for GHS are shown in figure 1. In table 1 those invited compared with those who attended are shown for three age groups. Over 60% of all attendees for the GHS were 50-60 years old. The proportion of attendees among those more than 60 years of age was significantly higher compared with younger people. Although approximately equal numbers of males and females received invitations, twice the number of females than males attended (males 17.2%, females 34.4%). In the later years invitations to attend were limited to former attendees but a few turned up without invitations. The attendance rates of 65.6% in 1997 and 54.1% in 1998 were higher than that of 1996 (26.2%) because of selective invitation. During the years 1996-1998, a total of 19 305 subjects (5955 males, 13350 females) attended the GHS. Excluding repeat examinations, 8767 (32.6% of the initial invitees) residents in Tokoname City participated in the GHS. There were significant diVerences between male and female attendance rates for the GHS for all years (p<0.001) (table 1) .
Repeat attendance over the three year period (76% in the first follow up year and 74% in the second) during rescreening is shown in table 2.
Of those attending for the GHS, 19 056 (98.7%) also participated in the OMS. A total of 249 (1.3%) refused the invitation for OMS following the GHS (table 3) . This rate was fairly constant over the three years. There were no significant age or sex diVerences for attendance or refusal for OMS. Many of those who refused the OMS did not agree to parts of the GHS if additional interventions were involved. Mean age of attendants for OMS for all three years was 59.2±9.6 years. During all three years a total of 19 056 mouth examinations were completed. In the cohorts examined, the screening dentists recorded oral mucosal lesions in 5.4% of subjects in 1996, and in later years, including previously detected lesions, this declined to 4.0% in 1997 and to 2.6% in 1998. For all three years, the combined positive detection rate was 4.1% (table 3) and excluding repeat examinations the population prevalence among 8723 new cases was 4.9%. There were no significant diVerences in reattendance for an oral mucosal examination among screen negative or screen positive individuals from earlier years. Among positives, approximately 10% attended for observations at annual screens for follow up care. Nine (0.05%) oral cancers, 84 (0.4%) leucoplakia lesions, four (0.02%) erythroplakia lesions, 120 (0.6%) subjects with lichen planus, and 566 (3.0%) with other mucosal lesions were detected over three years of screening (table 4). All subjects found to have oral cancer and most with a diagnosis of precancer were referred to the secondary facilities for full diagnostic follow up and treatment. Examination of the medical history recorded at the GHS indicated that 67.3% of subjects had self reported a medical problem known to them and 43.7% were also receiving medication. A claim to be free of medical disease was not significantly diVerent among those OMS positive compared with OMS negative subjects.
The smoking rates of males and females at GHS were 60.4% and 3.9%, respectively, while 23.4% consumed alcohol daily (males 53.1%, females 9.8%) (table 5). A higher prevalence of oral precancer was found among male smokers (2.5%) compared with non-smokers (0.8%) (p<0.005) while oral precancer was equally distributed among male alcohol users and non-users. In males, the prevalence of oral precancer was also relatively common among those indulging in regular drinking and smoking compared with non-habitues. These habits had no significant association with the prevalence of oral lesions among Japanese females in this study.
A slightly higher proportion of males who refused a mucosal screen smoked (69.7%) compared with total attendees (60.7%) (p=0.285). There was also a higher proportion of alcohol consumers among those who refused an oral mucosal examination compared with those who complied with screening. These diVerences however were not statistically significant. 
Discussion
Since 1983, general health screening (GHS) as an organised programme has been conducted under the Health and Medical Services Law for the Aged in Japan. The main purpose of this law is to provide comprehensive health and medical services to ensure maintenance of good health and to direct appropriate medical care for elderly Japanese subjects, thereby promoting the welfare of senior citizens. 9 The main bodies operating the health examination services to regional residents are the municipal governments. The eligible population for GHS is residents aged 40 years or more. Recruitment of females less than 39 years for screening was acceptable with the policy of providing a service for women's welfare.
The main aim of this screening service is reduction of morbidity and mortality from cancer, heart disease, and cerebrovascular disease which are the three leading causes of death in Japan among the elderly. 10 In most prefectures, screening for cancer is aimed at the uterine cervix, breast, lung, colon, and stomach; the latter being specially targeted because of its high incidence among the Japanese. 11 The above GHS activities for the elderly residents in Tokoname City in the Aichi prefecture began in 1960s. In addition to screening for other cancers, the GHS in Tokoname City included oral cancer. As this has not been attempted in other prefectures, the results of our study could be considered novel and may act as a demonstration programme for the rest of Japan. This population based study is considered pragmatic, with OMS being added to the GHS with a large range of screening instruments whose eVectiveness has not been demonstrated.
In countries such as India and Sri Lanka where oral cancer is a significant public health problem, pioneering research through large scale mass screening studies involving over 250 000 subjects were conducted in the early 1980s. 12 13 Strengths and weaknesses of these screening programmes for earlier detection of oral cancer and precancer have been reviewed. 14 While mass screening for detection of oral cancer through population programmes in countries with a high incidence is an achievable objective, 15 the potential application of this strategy to those populations living in countries with a reported low incidence, such as the UK, has been treated with caution. 16 In two industrialised countries, the UK and Italy, attempts at oral cancer screening yielded a low participation rate both for the initial screen and follow up examinations. 17 18 Japan, much like the UK, has a reported low incidence of oral cancer, data for the two countries being comparable, with males predominantly affected due to combined smoking and drinking. 19 Integration of oral cancer screening with general health screening was therefore considered an appropriate strategy and we have tested this model. In the early literature on screening, this scheme is referred to as multiphasic screening when two or more screening tests are applied to large groups of people. 20 The GHS has been in operation in Tokoname City since 1986. Overall compliance with the GHS was low for several years and during the period reported here. When Ikeda and colleagues 7 8 restricted invitational screening (during 1986-90) to residents over 60 years of age, only 20.8% of this selected population participated. These values previously reported for attending the GHS in Tokoname City (in 1986) are lower than the attendance rates for medical health screening (33.6%) reported for the whole of Japan in 1993. 21 Regional diVerences may arise from the way the programmes are organised, availability of GHS at the work place, methods of implementation, and variable access to public health services in general. 22 An improvement in compliance was attempted by providing free transport and this appeared to have some benefit, with compliance rising among 60+ year olds from a reported 21% to 54% in this study. More public education may enhance participation in these GHS programmes. In the later years of the study, reinvitation of the cohort who had already participated in earlier screens saw a further improvement in compliance to over half of the eligible population taking part in the GHS. In most screening programme the status of those who do not respond to invitational screening remains unknown. It is generally assumed that those of lower socioeconomic status and literacy may fail to respond, in addition to those with predominantly practical problems such as work disturbance. To account for the latter, Ikeda and colleagues, 23 in a parallel study, examined Japanese employees at the work place and recorded 60-70% participation, which provides an alternative route for mass population screening. Government population statistics in Japan also suggest that attendance at work place screening programmes is considerably high at 85%. 24 But screening at the work place clearly excludes those retired (the elderly) and unemployed, two categories that may be at high risk for the target disease.
Examination of risk habits (smoking and alcohol use) of those who attended the GHS in this study did not suggest a bias towards low risk individuals attending. This is significant as earlier studies of compliance reported that current smokers were more than threefold less likely to accept an invitation to attend cancer screening. 18 Although approximately equal numbers of males and females received invitations, over the three years significantly more females than males attended the GHS (50% v 30%; p<0.001). This reduces the potential for case finding as oral cancer rates in Japan are higher in males. 19 In general, women are more likely to participate in a screening programme 25 and a free GHS is more acceptable to those who are not covered by work place health screening services.
The most significant finding in this study was that nearly 99% of subjects attending the GHS in Tokoname City volunteered for OMS. This implies that almost all attendees would accept OMS without any bias as an integral part of the GHS. Those who refused numbered 249 out of almost 20 000 participants. No significant diVerences were noted in age, sex, or habits for compliance or refusal. Although a higher proportion of smokers and alcohol users refused OMS compared with those who complied, this was not statistically significant. Refusal to take part in the OMS by a minority may possibly be tackled in future programmes of this kind by improving public awareness of oral diseases at the time of GHS to explain the potential benefits to the public. The Tokoname City programme thus confirms the idea that integration of OMS with GHS is feasible in this population. In a country such as Japan where GHS is operative through municipal cooperations, OMS provides an added value for GHS participants.
The prevalence of oral mucosal lesions was 4.1% of screened subjects. This is similar to the reported prevalence of oral mucosal lesions in selected Japanese populations 23 and to the detection rates of oral lesions following mass population screening in other countries 12 which used the same WHO criteria as followed here. The objective of a screening programme is reduction in morbidity and mortality in the study population. Over 700 subjects with oral mucosal lesions unknown to them were detected and referred for further care or follow up at annual screening. The potential eVectiveness of a programme of this type needs to be examined by suspected cancers detected and treated and precancers identified and intervened. These aspects of our screening programme are beyond the scope of this discussion and will be reported elsewhere. 26 Examination of the risk habits among screen positive and screen negative subjects indicated significant diVerences in the rates of smoking and alcohol use, particularly among males. This may suggest a strategy to screen and rescreen high risk individuals, as has been done in northern Italy 27 ; this should result in a higher yield of positive detections. A total of 67.3% of subjects attending the GHS had a prior history of medical disease and 43.7% were receiving medications. Hence it appears that most participants had a reason to attend the GHS. By integrating the OMS with the GHS it is therefore targeted in some way towards less healthy individuals among whom will be those who smoke tobacco and consume alcohol, habits known to increase the risk of oral cancer. It was gratifying to note that those who refused OMS did not diVer significantly in their smoking and alcohol habits from those with positive detections.
DiVerent strategies for oral cancer screening have been reported. These include mass screening, opportunistic screening, and targeted screening of selected high risk groups. 28 The model used here where OMS was integrated with the GHS is termed multiphasic screening. The National Cancer Institute 29 and the American Cancer Society 30 recommend that an oral examination should be included in periodic health examinations. This opportunistic approach was also recommended by an UK Working Group for Screening for Oral Cancer and Precancer. 16 The Canadian Task Force   31 recommends annual visual inspection of the mouth for cancer in males and in all smokers. The US Prevention Services Task Force 32 does not recommend regular oral screening for asymptomatic subjects but states that it may be prudent to oVer such an examination to high risk subjects and all those over 65 years of age. This demonstration programme in Japan has shown that it is feasible to integrate oral cancer screening into general health screening undertaken as a prevention programme aimed at improving citizens' health.
